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VOLUME IV 


REVIEWS AND PRESENTATIONS 


This volume contains the material presented at the MSFC/JSC/KSC Integrated Reviews and 
Working Group Sessions, and the Progress Reviews presented to the KSC Study Manager. 


The December 16, 1987 charts were presented at MSFC to support the KSC Project Manager’s 
announcement of the intent to contract with LSOC for the LRBI Study Contract. At the Decem- 
ber Working Group Meetings MSFC and JSC requested that KSC host a special Working Group 
meeting in January 1988. 


In response to the December request, KSC hosted the Working Group on the 20th through the 
23rd of January. At this time, the LRBI team presented the initial impact assessment to the 
Working Group Team. This was followed with a station by station tour of KSC processing. This 
tour identified the significant impact areas and processing work stations to the MSFC/JSC study 
contractors. 


The April 21-22 working sessions updated the total cadre of booster options under consideration 
of MMC and GDSS. At this update the KSC Ground Systems Impacts were expanded to reflect 
conflicts with the on-going STS mission. The specific areas reviewed were: access to the LRB at 
the PAD, the activation schedule, and the transition requirements. 


A special cost Working Group meeting was held at MSFC on May 10, 1988. The principal 
presentations were by GDSS and MMC. Their cost methodology, cost modeling approach and 
initial life cycle cost were presented. The LRBI presentation provided the firs: KSC ROM costs. 
The costs presentation used the same discrete impacts as evaluated by the MSFC contractors. 


The last three enclosures of this volume present the Progress Reviews for the period March 15 
through December 15, 1988. 
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National Aeronautics and ~ fJ Ls | 


Space Administration 


Lyndon B. Johnson Space Center 
Houston, Texas 


77058 
“eply to Atinof: TM4-87-031 NOV 1 8 1987 
TO: NASA Headquarters 
Attn: M/Director, National Space Transportation System 
FROM: GA/Deputy Director, National STS Program 


SUBJECT: Update to Space Transportation System (STS) Ascent Performance and 
Landing Weight Capability 


The previously reported Shuttle ascent performance and landing weight 

= capability (refer to letter TM4-87-010) has been updated to reflect changes 
to the allowable payload capability. Enclosed you will find updated versions 
of the Shuttle Ascent Performance Capability, the Shuttle Landing Weight 
Capability, and the associated Ground Rules and Assumptions. All previous 
versions of this material should be discarded. The only major updates 
involve Shuttle landing weight capability as summarized below. 


several changes to ascent performance capability have occurred in the last 

4 months. However, the performance losses have been offset by performance 
gains and the STS ascent performance capability is essentially unchanged. 

The performance losses result from a 300-pound increase to the Orbiter system 
weight and a 300-pound performance loss because of an increase in the inert 
weight of the redesigned solid rocket motor. This 600-pound loss in ascent 
performance is offset by a 600-pound performance gain resulting from an 
adjustment to the main propusion system propellant budget. 


As a result of the 300-pound Orbiter system inert weight increase, the cargo 
landing weight capabilities have been reduced by 300 pounds. A significant 
increase in nominal end of mission (NEOM) landing weight capability results 
from increasing the NEOM landing weight limit to 230,000 pounds. 


The incremental weight adjustment for an additional crew person (such as a 
payload specialist) has been increased to 500 pounds. This increase from 450 
pounds accounts for individual crew escape equipment. 


We hope this update is helpful in keeping abreast of the National Space 
Transportation System (NSTS) capability. Updates to the NSTS ascent 
performance and landing weight capability will be provided quarterly. 


Original Signed By: 
RICHARD H. KOHRS 


Richard H. Kohrs 
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A\TECH REV / W.G. MTG / MSFC / Q-ALPHA (DEC 87) 


AWG. MTG/KSC/ LAUNCH SITE REALITY (JAN 88) 
A PHASE A MID-TERM REV / MSFC (MAR 88) 


ba LRBI ATP (MAR 88) J\ 1st QUARTERLY 


eee ee na: a a we REVIEW (JULY 88) 
ey earey : Awa. MTG / MSFC / CONFIG BASELINE (APR 88) 


| 
WORKING GROUP A\ COST ANAL W.G. / MSFC (MAY 88) 
@ MSFC - NASA 


| | 
@ MMC - MICHOUD 
® GDSS - SAN DIEGO A REOMTS REV MTG/GD AND MMC 
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@ LEMSCO - JSC | 
adele bot A PHASE A FINAL REV / MSFC 
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MSFC PHASE A SELECTED CONFIGURATIONS 


| * LOX/RP1 LOX/RP1 | LOX/CH4 
LOX/LH2 (ALT) 


* LAUNCH SITE BASELINE FOR INITIAL EVALUATIONS 
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CONFIGU 


® ALL SELECTED CONFIGURATIONS ARE 4-ENGINE, LOX TANK 
FORWARD, EXPENDABLE | 


@® WEIGHT OF PRESS FED BOOSTERS EXCEED SRB LEVELS 


® PRESS FED TEST BED PROGRAM HAS BEGUN AT MSFC WITH MMC & 
GDSS SUPPORT - 


® ALL BOOSTERS ARE DESIGNED TO EXISTING ORBITER / ET 
INTERFACES 


e FLIGHT CONTROL VIA ELECTRO-MECH TVC / NO HYDRAULICS / NO 
HYDRAZINE | 
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CONFIGU (CONT) 


® LIFT-OFF / IGNITION SEQUENCE STAGED FOR MIN BASE MOMENT / 
PROPELLANT OPTIMIZATION | 


® LIFT-OFF UMBILICALS / NO VENT ARMS EXCEPT H2 AND CH4 / HOLD 
DOWN SYSTEM IS MODIFIED POSTS CONCEPT 


@ ALUMINUM - LITHIUM TANK MATERIALS 
e DESIGN BASED ON ATO WITH ONE LRB ENGINE OUT AT LIFT-OFF 
© 70K PAYLOAD TO 150 NM 28.5° INCLINATION 


@ ALL SELECTED CONFIGURATIONS REQUIRE NEW LOW-COST 
ENGINE DEVELOPMENT - NO EXISTING ENGINE FOUND SUITABLE 
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MMC - LRB VEHICLE CONFIGURATIONS 


12.16" 


roar 


/i\ 


a 
OL 





— rf . \ 
— 


149.13'} 


11 | | 
ee 





Cro dr 


TCO 


SOLID 


PUMP-FED PRESSURE-FED 
LO2/RP-1 LO2/RP-1 | 

| PL6 
80708-0111 | 


~wylockheed 
Space Operations Company 


WZ-\d 


Auvedwo) suoiesaidgyy 3ICdS 7 \ 


paayyIoys =. Te ale 


*SNOTLVYNDISNOD €41 G3LIATSS SHL 
OINI G3LVYOdNOINI N3S@ JAVH (TW LON LAG) SWOS ‘“GSTSTLNS0] SANSST NOTSAd 
JIOIHIA LH9IT4 INVIISINDIS 3YOW 3HL 4O 3WOS JUV 3YSH NMOHS ‘“SNOILYYAdO 
FLIS HONAV1 SONVHNS GINOM LVHL SNOILVONSWWODSN NOISSG yl AATLNAGI OL 
ALINNLYOddO SHL NOOL 3M SONIIISW SOVANSINI SSSHL SO HOWS LV *SLNAWSIYTNOAY 


ONISSIV0Ud Y3SLSOOd 40 LISrdAS JHL NO O931G NYS - SS@9 GNY dNOHDIW - 


‘OWW OL SLISIA ONY (SGV¥O1 OWS¥ NO JNO ‘SLSOD NO 3NO) JASW LV SONTLAAW 
dNOYD ONTINYOM OML ‘88 AYVANVE NI ISA LY ONTLASW dNOWS ONTAYOM ALIS HONAV I 
¥ 40 NOILVZINVONO SHL GaldOddNS SAVH 3M AALS YNO JO J3SUNOD HL INTYNC 





SNOILVGNSWWODSY NOISAG dd1 ISI 


a aaa ae 


8861 ATS 





ADVANCED PROJECTS 


LIQUID ROCKET BOOSTER INTEGRATION 
& TECHNOLOGY OFFICE FIRST PROGRESS REVIEW JULY 1988 


Se 





KSC-LRB O : / INDICATES INCORPORATED 
DESIGN FEATURE 


® NO HYDRAULICS/NO HYDRAZINEY 

e USE LIFT-OFF UMBILICALS - NO SWING ARMS OR LUT 4 

© MAXIMUM LRB DIAMETER LESS THAN 16 FEET 

® LOCATE AVIONICS LRUs IN AFT SKIRT AREA “ 

e FACILITATE ENGINE R/R IN VERTICAL ON MLP 

® USE EXPENDABLE DESIGNY 

© LOX/RP-1 PROPELLANTS HAVE MINIMUM PAD IMPACTS/ 

@ NO FLAME TRENCH (CONCRETE) MODS AT PAD/ 

© FACILITATE VERTICAL AND HORIZONTAL CHECKOUT 4 

® MAKE BOOSTER AUTONOMOUS WITH MINIMUM ORBITER INTERFACES 
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KSC-LRB DESIGN RECOMMENDATIONS (CONT) : 





© USE SEPARATE BOOSTER DOWNLINK (RF) 

» FACILITATE SEPARATE LRB STAND ALONE TEST AND CHECKOUT “ 
© ON BOARD LOX VENTS / NO BEANIE CAP “ 

® HARD MOUNTED ENGINES (NOZZLE GIMBALS FOR TVC) 

© MINIMIZE. ET MODS Y 

® ELIMINATE ENGINE PURGES, BLEEDS AND SPECIAL PREPS 


® CONSIDER EXTERNAL POD FOR AVIONICS AND BATTERIES TO 
FACILITATE ACCESS AND EASE OF SERVICE 


e@ AVOID ELEPHANT TRUNKS (TRAPS) IN PROPELLANT LINES THAT | 
REQUIRE SPECIAL ATTENTION 4 
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CAPABILITY 
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ACTIVATION 
COMPLETE 





96 


80708-01M 


HB3 os | 





97 98 99 


‘FACILITY ACTIVATION / TRANSITION PLAN 


mer Heat 2ND PAD CONVERTED 
LINE 





2000 2001 


“sp ylockheed 
Space Operations Company 


PI-9 


pre esis a27eds . _ 


paalyyI07 EE 


"NOTLYZITILA ALIWIIVA ONY “NOTLVYOSINI 
MOTSILIAW ‘AINSIDIASS WNOILVYSdO SS3ISSV OL SLYOIS9 SISATWNY SNTIANILNOD YN 
NI gash 34 VIM GNV SIWALUV NI G3)YOMLSN N344 SVH TSGOW SIHL “SNOTLVUNG 
L4IHS ONY YSMOdNWW ‘SONSNOSS HLIM SASVL OOT SAO SSIATINSGI LI 9 *G4d01SAS0 
N33 SVH HONMVT HONOMHL AYSAIVSG 39uva WOUS MOTS SSIIOUd BUI GIWVLSd V 


‘du7 Ad GIMINOIY SAWIL ONINIWLS GNV dN-G1ING@ GANSLYOHS SHL OL AINIVW 
4Nd Juv SSQNSNSSSIG “'NOILISNVYL TINS Y3LSV SLS G3LSOOd-dINOI SHL 40s 
ALIVIGVd¥) SLVY HONMW1 GASVSYINT NI SLINSSY STHL ‘WHSV/GYS YOd NOILISPOUd 
S,O6-GIW JHL NYHL YaLYOHS SAVG SZ SI HONAV] OL Jd1593Y WOUS SWIL MOTs 
(3NNV1d GY1 LYHL MOHS OL GSYVdWOD JUV ONISSIIONd SLS YOI SANT VAWIL WOITdAL 


Pe nn en emmy muntme=renpnagmuany--ann came--amnaely anemia a> A a Poon 


NOSTUVdWOD MOIS SSAD0Ud GYS/AY) ITYANI9 


| | 


8386 ANS 


ADVANCED PROJECTS 


LIQUID ROCKET BOOSTER INTEGRATION 
FIRST PROGRESS REVIEW et sii 





& TECHNOLOGY OFFICE 





GENERIC LRB/SRB PROCESS FLOW COMPARISON 


4, (RB BARGE ON DOCK KSC 


[11] OFFLOAD/AB STAND ALONE CHECKOUT 
LAB MOVE TO VAB 





LRB FLOW = 53 DAYS 
— MLP MATE 
[1 ET MATE AND C-O 

STS INTEG TEST LAUNCH 

a) srearea eet <> 
[9 Frances 
SAB AFT SKIRTS AT RPSF |<— 25 pavs —> 
[77] soosten pun nur 

Hak ae Se INSPECTION/SEGMENT OFFLOAD 


[a7 poosten stacks 
[Ti Jette wooo 


[5 _]STSINTEGTEST 
STS MOVE TO PAD 
as" LAUNCH 


SRB FLOW = 78 DAYS A 
: a 


NOTE: SRB RETRIEVAL, DISASSEMBLY, REFURBISHMENT AND REMANUFACTURING ARE NOT SHOWN. 
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KSC LAUNCH RATE PROJECTIONS 


VAB 


BOOSTER INTEG. 
VEHICLE DATE MLP’s CELLS PADS ORB FLT RATE 


RSRB EARLY 90°S a, 3 





* ORBITER PROCESSING FORECAST STILL LIMIT ULTIMATE LAUNCH RATE TO 
14 PER YEAR (ASSUMING 4-ORBITER FLEET, 3 OPFs AND 51-DAY FLOWS) 


**VAB HB3 & HB1 UTILIZATION IS NEAR 100% AT A LAUNCH RATE OF 14 PER YEAR 
USING A 21-DAY STACK TIME 
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KSC LIFE CYCLE COSTS FOR LRB 
























TOTAL 
COST ELEMENT UNIT COST TIME SPAN TOTAL w/40% 

NON-RECURRING | 

1. FIRST-LINE FACILITY  ¢ 205M 91-95 $ 205M $287M 
2. SECOND/THIRD-LINE FAC. 173M 96-00 173M 242M 
3. GSE/LSE | 98.5M 91-95 98.5M 138M 
4. GROUND S/W - LPS 20M 91-95 20M 28M 
5. ORBITER/ET MODS TBD _ TBD TBD 

$496.5M: $ 695M 
[RECURRING _ | | 
6. BOOSTER PROC. MANPOWER $3.34M/FLOW 96-06 400.8M $ 561M 
7. OPERATIONS SUPPORT ed laa 
MANPOWER -< + ecceccccecce nnn n eee e cess eeeeesee== (INCLUDED IN ABOVE) 

8. ON-GOING LRB MODIFICATIONS TBD = cm TBD 


LCC GRAND TOTAL = $1256M* 





*TOTAL LCC COST DOES NOT INCLUDE 
RECOVERY, DISASSEMBLY OR REFURBISHMENT 
COST ELEMENTS. ALSO DOES NOT INCLUDE 

RECYCLE/RECERT COSTS AT THE LAUNCH SITE. 
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1. RECOVERY / DISASSEMBLY= OPTION 


2. SRB - TO - LRB TRANSITION PLANNING 
© FACILITY / GSE MODS AND ACTIVATION 
© GROUND SOFTWARE MODS / NEW LRB SOFTWARE 
© OM! DEVELOPMENT / TEST TEAM TRAINING 

3. LAUNCH SITE VERIFICATION / VALIDATION 

4. MIXED FLEET INTEGRATION / SHARED FACILITIES 

5. COST ASSESSMENT REFINEMENTS / ANALYSIS 
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LS 





EA . 


FUNCTIONS , 


2. SUPPORT FOLLOW-UP TECHNICAL WORKING GROUP MEETINGS 
WITH MMC AND GDSS AFTER REVIEW OF PHASE A FINAL REPORTS 
(DUE MID-JULY) 


3. COORDINATE LRB LAUNCH SITE PROCESSING SCENARIOS 
AND IDENTIFY ALL MAJOR DELTAS FOR EACH SELECTED 
CONFIGURATION 


4. REFINE LAUNCH SITE COST ASSESSMENTS PER CONTRACTOR 
REQUIREMENTS AND’ CORRELATE WITH THE GROUND 
OPERATIONS COST MODEL (GOCM) 
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AGENDA 





Il. INTRODUCTION | GORDON ARTLEY 


il. STUDY PROGRESS 
ae LAB PROJECT INTEGRATION 


PAT SCOTT 





IMPACT ANALYSIS 
D) PLANS, PRODUCTS AND MODEL 


JERRY LEFEBVRE 


ll. SUMMARY 7 GORDON ARTLEY 
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LRB PROJECT INTEGRATION 
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LAB STUDY 


OPTIONS Ty 2 af RECOMMENDATIONS 


TASK § 
LRB DESIGN 
RECOMMENDATIONS 
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IMPACT BLANS, PRODUCTS AND MODEL 


ANALYSIS 





TASK 7 





“TASK 4 


IMPACT 
ANALYSIS 


FOLLOW ON 
RECOMMENDATIONS 





TASK 2 
LRB 
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TASK 3 
PRELIMINARY | GROUND OPERATIONS 


COST MODEL 
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TASK 1 - SRB BASELINE DEFINITION 
@ BASELINE SRB PROCESSING 


@ SCHEDULE 


@ SRB PROCESSING MANHOURS AND COST 
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BASELINE SRB PROCESSING 
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FIRST PROGRESS REVIEW JULY 1988 


TASK 1 - SRB BASELINE DEFINITION 


1996 SRB PROCESSING BASELINE SCHEDULE 
| (78 DAY FLOW) 


18 JANUARY 1988 





J). AFT SKTS AT RPSF 
[11 T__ 6 _] INSPECTION/OFFLOAD - RPSF 


rer 00-0 
J erate 2 c0-vas 
A\ ORBITER MATE 
[__5__] INTEGRATED OPERATIONS - VAB 
PADOPERATIONS [8 
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FIRST PROGRESS REVIEW JULY 1988 
eee 
| TASK_1 - SRB BASELINE DEFINITION 
RB PRC ING Mik ANT @ PER aT) 
SRB ACTIVITY MANHOURS COST 
SRB PROCESSING 18,603 $ 311,191 
SRB STACKING 10,240 181,008. 
VAB INTEGRATION 5.095 88,728 
PAD PROCESSING 18,575 343,842 
SRB SHOPS/SE MAINT 3,378 54,264 
SRB OPS SUPPORT 6,898 179,466 
INTEG OPS SUPPORT 7,961 164,167 
PSF - MAINT 2.818 54,488 
VAB - MAINT 4.639 90,196 
PAD/MLP - MAINT 276 5.661 
SAFETY ” 5,377 114,630 
OVERHEAD | 4,183 90,407 
SPC (LSOC) SUPPORT 
SRB PROCESSING 1,120 23,016 
SRB STACKING | 784 16,111 
VAB INTEGRATION 254 5.220 
PAD PROCESSING 5,704 109,146 
OPS SUPPORT 814 14,888 
GRUMMAN 3,997 78,936 
| 100,716 $1,925,365 
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~~ ylockheed BR-6 


Space Operations Company 


. } Mai0-80208 
VLG | | | 


LXS3L 3ADVd ONIOVA ON 


LIQUID ROCKET BOOSTER INTEGRATION 
FIRST PROGRESS REVIEW JULY 1988 





® OPEN QUESTIONS AND ISSUES - NONE 
® WORK PLAN FOR NEXT PERIOD 


FINALIZE DATA AND FORMAT FOR 
FINAL REPORT 
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TASK 2 - LRB REQUIREMENTS 


e REQUIREMENTS DEFINITION 
eKSC REQUIREMENTS 
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® REQUIREMENTS CHECKLIST 
- ISSUES 
- 10 AREAS OF IMPACT 


® GENERIC BASELINE CONFIGURATIONS 


- LOX/RP1 
- PUMP FED / PRESSURE FED 
- EXPENDABLE 


- ® WORKING..SESSIONS ; VISITS WITH PHASE A CONTRACTORS 
® INCORPORATE DATA FROM CONTRACTOR DOCUMENTATION 
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LIQUID ROCKET BOOSTER INTEGRATION 
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TASK 2 - LRB REQUIREMENTS 
CONFIGURATION - COMMON REQUIREMENTS 


RECEIVING / HANDLING 


® BARGE RECEIVING (2 LRBs PER) 

e DEDICATED TRANSPORTER THRU 
INTEGRATION 

© SELF CONTAINED TRANSPORTER ELECTRICAL 
& PURGE GSE 

® GDSS ON-SITE MANUFACTURING 


ASSEMBLY 


® MINIMAL 
® HORIZONTAL PROCESSING FACILITY (HPF) 
e ET PROCESSING FACILITY (ETPF) 


INTEGRATION 


® STANDALONE DURING PROCESSING (MINI LPS) 
@ ENGINE CHANGE CAPABILITY AFTER STACKING 
e LIFTING GSE 

e NO BOOSTER UNIQUE ET INTERFACE 

e SRB / LRB COMPATIBLE ORBITER HARDWARE 

® NEW HOLDDOWN CONCEPT 


80708-01CS 


TEST AND CHECKOUT 


NEW 'B’ AND ‘S’ OMis, SOME NEW 'V’ OMis 
NEW RSLS & GLS SOFTWARE 

MINI-LPS FOR HPF 

3 X SRB LPS INCLUDING NEW ENGINE AND 
PROPELLANT CONSOLES 

NO TANK INTERIOR WORK 


LAUNCH, ABORT / SCRUB AND FRF 


NO LRB LOX “BEENIE CAP” 

ADDITIONAL LOX AND NEW FUEL FACILITIES 
ONE NEW MLP, TWO MODIFIED MLPs 

NO LRB HYDRAULIC TVC 

FLAME DEFLECTOR / TRENCH - TBD 

NEW HGDS AND FIREX 

REWORK CRAWLERWAY 

LH2 VENT ARM MOD 


RECOVERY, DISASSEMBLY / SAFING 
AND REFURBISHMENT 


®@ NONE 
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TASK 2 - LRB REQUIREMENTS 
CONFIGURATION-DEPENDENT REQUIREMENTS 
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- LRB RE 
® OPEN QUESTIONS AND ISSUES 


WILL THE REAL ‘DOWNSELECTED' 
CONFIGURATIONS PLEASE STAND UP! 


-@ WORK PLAN FOR NEXT PERIOD 


FREEZE DATA WITH PHASE-A FINAL 
COMPLETE ALL DATA POINTS 
BEGIN FINAL REPORT FORMATTING 
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- E 
LRB PROCESSING SUMMARY -_ 
LRB HORIZONTAL ET HORIZONTAL 
DELIV ~ PROCESSING ho 






DELIVERY 






2) FACILITY 


ZITAT 





NEW MLP 


OPF/ORBITER 
PROCESSING 
UNCHANGED a 


PAD MODS 
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LETF SUPPORT 
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LIQUID ROCKET BOOSTER INTEGRATION 
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TASK 3 - PRELIMINARY SCENARIOS 


SCENARIO GROUNDRULES 





®¢ LRB TRANSITION IS PLANNED TO YIELD MIN IMPACTS TO ONGOING 
KSC LAUNCH OPERATIONS | 


® FIRST-LINE FACILITY ACTIVATIONS WILL SUPPORT 1996 FIRST 
- FLIGHT AND A BUILD-UP TO AN ANNUAL 3 LRB LAUNCH RATE 


© A FIVE-YEAR TRANSITION TO FULL FLIGHT RATE OF 14 IS PLANNED 
OVER 1996 TO 2000. SECOND AND THIRD LINE FACILITY ACTIVATIONS 
ARE PLANNED TO SUPPORT THIS BUILD-UP 


® SHARED FACILITY UTILIZATION FOR THE MIXED FLEET OPERATIONS 
ARE PLANNED TO SUPPORT SHUTTLE LAUNCH MANIFEST DURING 


TRANSITION. 
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~atecunorocvornce} ES 


@ SCENARIO FEATURES 


- BARGE DELIVERY OR LC-39 MANUFACTURE 

- LRB HORIZONTAL PROCESSING FACILITY (WITH SURGE) 
- ET PROCESSING FACILITY | 

- VAB HB 3 / 4 

- NEW MLP / MOD TWO MLP 

- PAD PROCESSING 
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K 3 - L 


1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1996 1999 2000 2001 2002 


FLIGHT RATE 


FLIGHTS 
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A 
lOC 


DESIGN, CONSTRUCTION, ACTIVATION & CERTIFICATION 


LRB 


PROCESSING . 


14 14 14 14 14 14 11 8 5 2 
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FIRST PROGRESS REVIEW JULY 1988 


TASK 3 - PRELIMINARY LRB SCENARIOS 


e OPEN QUESTIONS AND ISSUES 


« SITING FOR HPF AND ETPF 
(COMMON OR SEPARATE) 


- HPF VS ON-SITE MANUFACTURING 
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LC-39 POWER REQUIREMENTS 






EMERGENCY 
60HZ PWR 






FACILITY 60HZ PWR 


SITES 











SUBSTATION WILL NEED TO PRO- |C-5 EMERGENCY GENERATORS 
VIDE 8-13.8KV 32000A FEEDERS |SYSTEM WILL NEED TO PROVIDE| 
4-480V @ 400 AMP FEEDERS | 


_C-5 SUBSTATION 
& GENERATORS 





LRB & ET PROCESSING 1-480V @ 400 AMP FEEDER 


FACILITY 





2-2000AMP SUBSTATION (DOUBLE 
ENDED) 2-13.86 KV FEEDERS | 





MLP PARK SITE (#2) 2-13.8KV FEEDERS 


PAD LOX 
PAD FUEL 


LCC 


1- 13.6KV FEEDER 
1- 2000. AMP SUBSTATION 





1-13.8KV FEEDER . 
1-2000 AMP SUBSTATION 





2-1600 AMP SUBSTATION . 
(DOUBLE ENDED) 


NEW MLP 


MLP 1, 2 AND/OR 3 


VAB HI-BAY 4 (ALL NEW) | 2-13.6KV FEEDERS 


VAB HI-BAY 3 N/A 
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MLP PARKSITE #2 


| eo fei 
LLED WATER 
eegy aes, Towen ew | | Pete 
ACCESS TOWER-~ i” AIR HANDLING 
”” 4 









(NEW) UNIT (NEW) 












CCESS TOWE 
(NEW) 


i 
MOUNT MECHANISM-6 PLCS | 


(FROM VAB HIBAY 2 & iF 
if 
sf 


ACCESS TOWER 


(NEW) “= Lockheed 
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LAUNCH EQUIPMENT TEST FACILITY (LETF) 


ay 


H2 VENT STACK 
7 ET GH2 VENT LINE 


AND ACCESS ARM 


— ~ RANDO —_" 
—“ SIMULATOR 
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SAFETY/ ENVIRONMENTAL IMPACTS 


SIGNIFICANT ITEMS WHICH ARE BEING ADDRESSED IN THE STUDY ARE 


(1) 


(2) 


(3) 


(4) 


MAJOR GROUND SAFETY ENHANCEMENTS 


@ NO LIVE PROPELLANTS IN VAB 
® REDUCED STACKING OPERATIONS 
@ ELIMINATES NEED FOR RPSF 


MAJOR ENVIRONMENTAL ENHANCEMENTS 


e@ CLEANER COMBUSTION BY-PRODUCTS / DRASTIC REDUCTION IN ACID CLOUD 
PROBLEMS (INCREASED LIFE EXPECTANCY OF GSE AND REDUCTION IN 
CORROSION CONTROL) 


FLIGHT SAFETY/ABORT ENHANCEMENTS 


@ ABILITY TO PERFORM HEALTH VERIFICATION OF BOOSTER ENGINES PRIOR 
TO RELEASE 
@ ADDED CAPABILITY FOR ABORT MODES AFTER LIFTOFF 


QUANTITY DISTANCE REQUIREMENTS 


® ADDITIONAL PROPELLENT STORAGE REQUIREMENTS WITHIN PAD COMPOUND 
® CENTRALIZED STORAGE FACILITY FOR RP-1 BETWEEN THE PADS 


(5) LRB TOW ROUTE 


® NEW TOW ROUTE VS USING EXISTING TOW WAYS uae 
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MLP- IMPACTS TO MLP STRUCTURAL INTEGRITY AND INFRINGEMENT ON SSME 
EXHAUST HOLE CAUSED BY MMC PRESSURE-FED (CLEARANCE OF GIRDER 
G-20) 


- DRIET DATA FOR HOLDDOWN CONCEPTS (CROSS GIRDER PLACEMENT FOR 
GDSS LRB HOLDDOWN) 


PAD- WEIGHT & STRUCTURAL LIMITATION OF FSS FOR CANTILEVER OF GOX VENT 
AND ET H2 VENT REDESIGNS AND NEW LRB VENT UMBILICALS 


- DRIFT DATA TO INCLUDE WORST CASE LRB ENGINE OUT FOR DESIGNING 
AND PLACING THE ET H2 VENT (PYRO BOLT LOADS ARE ALREADY 
MARGINAL) 


- FLAME TRENCH DEFLECTORS AND SIDE DEFLECTORS 
MOD TO THE TRENCH =-- 


- NEW TOWERS FOR LRB H2 OR CH4 VENTS 


- WEIGHT LIMITATIONS OF RSS FOR ACCESS TO GDSS LOX/LH2 AND LOX/RP1 
PRESSURE FORWARD AREA 


VAB - ACCESS TO VAB he 4 WITH CRAWLERWAY 
LCC - SPACE LIMITATIONS OF EXISTING FIRING ROOM 
EXISTING SOFTWARE LIMITATIONS TO SUPPORT LRB 
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ISSUES (CONT) 
SAFETY: - PROPELLANT QUANTITY / DISTANCE REQUIREMENTS 
-HANDLING AND STORAGE OF CH4 AS A NEW PROPELLANT 
AT KSC ° 
-HAZARD ANALYSIS 





QUALITY: - CERTIFICATION OF PRESSURE VESSELS AND SYSTEMS 


RELIABILITY: - FAILURE MODE AND EFFECTS ANALYSIS (SYSTEM ASSURANCE 
ANALYSIS) 
- TEST PROGRAM FOR ALL REDESIGNED AND NEW UMBILICAL 
MECHANISMS USING VEHICLE EXCURSION AND LAUNCH DATA 


MAINTAINABILITY: - DURABILITY OF LSE / GSE 


ENVIRONMENTAL: - SITING OF LRB / ET FACILITY AND TOWAWAY ACCESS. 
- SITING OF PROPELLANT STORAGE 
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1ST LINE FACILITIES 


——“Th0T”~C*d—C*d*=Ci‘( astoOR”OCTOee 7] _ vse Tete tee 
NEC OCBNDOCOMMUCDCONLOCO SAU COC AS COCOSNGCOCONCOSCEMUCOCONCOCOLBOCOCOOLOCOIAUCOCAS COE OL BUC EMER Be 


are, PAE RE 
MLP Say DESIGN 
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GROUND OPERATIONS COST MODEL 


e DEVELOPED BY NASA | 
® PARAMETRICALLY GENERATES STS / EQUIVALENT 
GROUND PROCESSING COSTS 
e LSOC TASK 9 
e EXPAND AND ENHANCE THE UTILITY AND RELEVANCY 
OF THE GOCM TO THE STS / KSC PROGRAMS THROUGH 
THE INCORPORATION OF LESSONS LEARNED FROM 
THE LRB INTEGRATION STUDY 
e TASK 9 STUDY..PRODUCTS 
e USER'S MANUAL 
e RECOMMENDATIONS 
e INSTRUCTIONS 
e SOFTWARE 
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GOCM IS _A PARAMETRIC MODEL 





e PHASE A COST ESTIMATING TOOL 


e QUICK AND EASY TO USE ON A MACRO LEVEL 


e INPUTS ARE FUNDAMENTAL IN NATURE 
ie BOOSTER SIZE, GENERIC TYPE 


e FEW INPUTS REQUIRED 


® PROVIDING GREATER SENSITIVITY TO DETAIL DESIGN FEATURES 
MAY LESSEN MODEL GENERALITY AND UTILITY 


® TASK 9 EMPHASIS IS ON BOOSTER COST ACCURACY, 
COMPLETENESS, AND OVERALL MODEL UTILITY 
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PROJECT REVIEWS 


TASKS 
ANALYZE GOCM & SYMPONY SOFTWARE 
COLLECT BASELINE DATA COSTS 

RUN EXIST MODEL FOR LAB BASELINE 
EXECUTE GOCM WITH BASELINE DATA 
DEVEL USER MANUAL FOR MODEL OPER 
DEVELOP INSTR FOR PROGRAM MAINT -- 
EXECUTE MODIFIED GOCM W/LRB CONFIG 
GEN / DOC OPTION If RECOMMENDATIONS 
INPUT TO LRB STUDY FINAL REPORT 
PROJECT PRODUCTS 
PROVIDE GOCM SOFTWARE 
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RESULTS OF MODEL EVALUATION AND RECOMMENDATION 


® GOCM IS A SOPHISTICATED MODEL 


e CONSISTANT RESULTS 
e REALISTIC COSTS 
® RELEVANT TO KSC GROUND PROCESSING 


@ RECOMMENDATIONS 
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EXPLORE SPREAD SHEET (SYMPHONY SOFTWARE) ALTERNATIVES 


e MORE EFFICENT USE OF HARDWARE 
° MORE USER FRIENDLY 


EXPAND MODEL CAPABILITY TO CONSIDER MIXED FLEET 
SCENARIOS ie LRB / SRB / ASRM / ALS | 
ENHANCE MODEL TO REPORT SEGREGATED VEHICLE costs 
ie BOOSTERS, ET, ORBITER 

ADD CERS FOR GSE / FACILITY MODIFICATIONS 

ie PAD, MLP CONFIGURATION CHANGES 
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ARLY IDENTIFIED CO NCERN 


® IDENTIFY MLP SENSITIVE COST DRIVERS - MOD VS NEW 
® IDENTIFY NEW COST ELEMENTS: 


© HORIZONTAL PROCESSING FACILITY 
© GSE / FACILITY ACTIVATION COST 
© GROUND PROCESSING TRANSITION COST 
® SUCCESS ORIENTED GROUND PROCESSING AND LEARNING CURVES 
MAY NOT BE SUBSTANTIATED BY ACTUAL DATA 
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